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1 Introduction
In RAN1 #96 meeting, the following agreements have been made related to the increased PDCCH monitoring capability:
Agreements:
Support increased PDCCH monitoring capability on at least the maximum number of non-overlapped CCEs per slot for channel estimation for Rel-16 NR URLLC for at least one SCS subject to the following restrictions:
· Explicit limitation on the maximum number of BDs/non-overlapping CCEs per monitoring occasion and/or per monitoring span, and
· The set of applicable SCS(s) to be finalized during the WI phase
· Additional restrictions (e.g., impact # of CCs if any, potential limitations on PDSCH/PUSCH processing, impact of wideband RS for CCE counting if any, etc.) can be considered during the WI phase 
Agreements:
· Enhancements for PDCCH monitoring capability on the maximum number of monitored PDCCH candidates per slot (with potential restrictions) for Rel-16 NR URLLC can be further considered in work item phase.
In this contribution, we provide our views on PDCCH monitoring enhancements for URLLC.
2 Discussion
2.1 Enhance PDCCH monitoring capability on the maximum number of monitored PDCCH candidates per slot
In RAN1 #96 meeting, increasing the maximum number of CCEs per slot for channel estimation was already agreed to be supported for Rel-16 NR URLLC. Hence, with additional DCI formats of different sizes for URLLC application in mind, the increased number of BDs should also be required for a UE that supports eMBB and URLLC services simultaneously.  
Proposal 1 [bookmark: _Toc1054045][bookmark: _Toc4685924][bookmark: _Hlk861241]Increase the maximum number of BDs per slot for a UE requiring both eMBB and URLLC services.  
Since multiple PDCCH monitoring occasions within a slot can be configured for Case 2, imposing the limit on the number of BDs/CCEs in the unit of the slot may not appropriately reflect the exact distribution of PDCCH monitoring. For example, while considering scheduling of both eMBB and URLLC for a UE, this may lead to asymmetric distribution of PDCCH monitoring occasions within a slot. In Figure 1, PDCCH monitoring candidates mostly distribute on the first three symbols, then the limits of the maximum number of BDs/CCEs in first three symbols should be different than the limits of BDs/CCEs in other PDCCH monitoring occasions or sub-slot. Thus, defining the maximum number of BDs/CCEs based on per-sub-slot or per-monitoring occasion basis fits the scheduling need for Rel-16 UE better.
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Figure 1. Asymmetric distribution of PDCCH monitoring within a slot
Proposal 2 [bookmark: _Toc1054046][bookmark: _Toc4685925][bookmark: _Hlk861261]Support defining the maximum number of BDs/CCEs in the unit of sub-slot or monitoring occasion for Rel-16 UE. 
2.2 UE capability for the enhanced PDCCH monitoring capability 
[bookmark: _Hlk1037241]Due to the different limit of the number of BDs/CCEs for supporting different services in each slot, more than one PDCCH configuration can be adaptively configured corresponding to different UE traffic. More specifically, we think each configuration can be configured with different monitoring occasions, the different maximum number of BDs/CCEs, and different monitored DCI formats. Also, it should be further studied to use either explicit or implicit signalling to support the activation/deactivation among multiple PDCCH configurations. With multiple PDCCH configurations and activation/de-activation mechanism, it not only can configure PDCCH monitoring in a more flexible way but can also provide more flexibility to strike a balance between power consumption and UE complexity due to the increased number of BDs/CCEs.
[bookmark: _Toc1054047][bookmark: _Toc4685926]A UE can be configured with more than one PDCCH monitoring configurations for adapting to different services.
[bookmark: _Toc4685927]Either explicit or implicit signalling for more dynamic switching among different PDCCH monitoring configurations can be considered.
3 Conclusions
In this contribution, we discussed the necessity of enhancing the limit of the number of BDs, defining a maximum number of BDs/CCEs on different time granularity basis and configuring more than one PDCCH monitoring configurations with explicit or implicit signalling for URLLC in Rel-16. Based on the discussion in section 2, we have some proposals as follows:
[bookmark: _Toc4685928]Proposal 1	Increase the maximum number of BDs per slot for a UE requiring both eMBB and URLLC services.  
[bookmark: _Toc4685929]Proposal 2	Support defining the maximum number of BDs/CCEs in the unit of sub-slot or monitoring occasion for Rel-16 UE. 
[bookmark: _Toc4685930]Proposal 3	A UE can be configured with more than one PDCCH monitoring configurations for adapting to different services.
[bookmark: _Toc4685931]Proposal 4	Either explicit or implicit signalling for more dynamic switching among different PDCCH monitoring configurations can be considered.
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